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Time and quality are two important metrics for improving a company's production and 
profit performance. Six Sigma is one of the most powerful continuous improvement tools that 
have been used to improve the quality of products and business processes. Six Sigma 
methodology provides the techniques and tools to improve the capability and reduce the number 
of defects in any process. It was originally developed by Motorola to systematically improve 
processes by eliminating defects. Although, originally developed for manufacturing processes, 
the tool has been effectively applied to improve business processes also. 
Evaluation of applications for admission in higher education is often a long and time 
consuming process. Long lead times and number of errors can be very frustrating for prospective 
students and their parents. This paper addresses the issues and concerns related to the admissions 
process at a University and makes recommendations for implementation. This study was 
completed as part of a master’s project. The paper first outlines Six Sigma principle and then 
discusses various tools and techniques that can be applied to the admissions process. The delays 
in the application evaluation process are caused due to several factors, student not submitting 
credentials on time, delays at processing stations and delays due to un-necessary routing. A 
process map was created followed by data collection at various stations along the value stream. 
Finally DMAIC (Define, Measure, Analyze, Improve and Control) principles were applied to 
identify sources of bottlenecks and to suggest improvements to the process.   
 
 
I.  Introduction 
 
Continuous improvement has been the power phrase for the last 15 years in the world of 
quality. Many definitions have been given and several philosophies have been developed to 
account for the introduction, development, implementation, and management of continuous 
improvement processes. Six-Sigma is a defined methodology and a set of statistical and quality 
tools used to improve the performance of a process so that the organization can realize financial 
benefits. Sigma (the lower-case Greek letter j) is used to represent standard deviation  of a 
population. The term "Six Sigma process" comes from the notion that if one has six standard 
deviations between the Mean of a process and the nearest specification limit, 99.999% of parts 
will meet design specifications. Sigma refers to the number of standard deviations between the 
process mean and the nearest specification limit, rather than the standard deviation of the 
process, which is also measured in "sigma". As process standard deviation goes up, or the mean 
of the process moves away from the center of the tolerance, the Process Capability sigma number 
goes down, because fewer standard deviations will then fit between the mean and the nearest 
specification limit. As sample size increases, the error in the estimate of standard deviation Page 13.215.2
converges much more slowly than the estimate of the mean. It follows that estimates of defect 
rates can be very greatly influenced by uncertainty in the estimate of standard deviation. 
 
Below figure shows the statistical way of representing data using Six Sigma. The +/- 6 
standard deviations of the process are placed within the tolerance limits. The tolerance is defined 



















Figure 1: Graphical Analysis of Six Sigma 
 
The goal is to reduce the variation of the process. There are no more than 3.4 defects per 1 
million “units”. Thus Six Sigma produces good “product” 99.999% of the time. Six-Sigma is a 
set of practices originally developed by Motorola to systematically improve processes by 
eliminating defects
1
. A defect is defined as nonconformity of a product or service to its 
specifications. While the particulars of the methodology were originally formulated by Bill 
Smith at Motorola in 1986
2
, Six Sigma was heavily inspired by six preceding decades of quality 
improvement methodologies such as Quality Control, TQM, and Zero Defects. Like its 
predecessors, Six Sigma asserts the following: 
‚ Continuous efforts to reduce variation in process outputs is key to business success  
‚ Manufacturing and business processes can be measured, analyzed, improved and controlled  
‚ Succeeding at achieving sustained quality improvement requires commitment from the entire 
organization, particularly from top-level management  
 
 The admissions process which is the first step for any aspiring student creates a first 
impression about an institution. All academic institution bares the responsibility for creating a 
positive impression for students and parents and reducing the lead time for the application 
process.  
 
 Implementation of Six Sigma follows a five-step Define, Measure, Analyze, Improve, 
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analysis and control. In the following sections, we apply each of these steps to the admissions 
process. 
 
II. Define Phase  
 
 The admissions process for undergraduate students at ______ has been characterized by 
long lead times for application processing. This in turn has resulted in decrease in acceptance 
rate and selection of qualified applicants. The above is a result of a number of factors like – 
tracking, communication, technology, staff, training, etc. Sometimes the delays are due to 
students not submitting the required transcripts on time, but most of the times other technical 
reasons are responsible for delay in processing the applications. Figure 2 shows a high level 
process map that was prepared to understand and define the problem. 
 





















                Inputs                                                                                  Outputs 
Figure 2: High Level Process Map 
 
  
The process map identifies all the factors contributing to the application evaluation process. 
 
 
III. MEASURE PHASE  
 
 This Phase identifies the measurement and variation by collecting the relevant data and 
performing graphical analysis on it 
3
. After identifying the factors in the Define previous phase, P age 13.215.4
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• Response to student 
email, letter, call 
• Material to student 
(acknowledge, missing, 
acceptance, brochures . .) 
• Time to respond 
• # of out files 
• # of applications 
processed/day/person 
the admissions office was contacted for application processing data. Undergraduate applications 
were classified into three categories: Second Degree, Transfer and Freshman.  
 
 A ‘sample size calculator’ 
4
 is used to determine the number of samples required under 
each category. Confidence level and confidence interval are two important terms needed for 
sample size calculation. 
In statistics, a confidence interval (CI) is an interval estimate of a population parameter. 
Confidence intervals are used to indicate the reliability of an estimate. For example, a CI can be 
used to describe how reliable survey results are. All other things being equal, a survey result with 
a small CI is more reliable than a result with a large CI
5
.  
The confidence level tells us how sure one can be. It is expressed as a percentage and 
represents how often the true percentage of the population who would pick an answer lies within 
the confidence interval. The 95% confidence level means one can be 95% certain; the 99% 
confidence level means one can be 99% certain.  Most researchers use the 95% confidence level 
5.
 
Determine Sample Size  
Confidence Level: 95% 99% 
Confidence Interval: 20  
Population: 9000  
  
            
  
Sample size needed: 24  
 
Figure 3: Sample Size Calculator 
 
 For a confidence level of 95% and a confidence interval of 20, we got the sample size to 
be 24 for a population of 9000 using the sample size calculator. Hence, we collected twenty-five 
applications for each section. The data included –  
‚ When the application came in 
‚ When the transcripts came in 
‚ When was the application declared to be complete with all required documents 
‚ When was the evaluation done 
‚ When was the decision made regarding the admission  




 The data was tabulated in Microsoft Excel to calculate the mean, standard deviation and 
to perform graphical analysis. For each of the three categories of applications, processing steps 
were identified along with the time required for processing in number of days.   
 
Second Degree Applications: 
Step 1: Application received – Transcripts received 
Step 2: Transcripts received – Application complete 
Step 3: Application complete – Sent for departmental review 
Step 4: Sent for departmental review – Departmental chair approval 
Step 5: Departmental Chair approval - College Dean approval 
Step 6: College Dean approval – Sent back to Admissions office 
Step 7: Admissions office – Admission granted 
Step 8: Admission granted – Admission letter printed 
 
 The mean and standard deviation for the data collected is calculated to understand which 











Table 1: Data for Second Degree Applications 
 
 

































































Second Degree Applications 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 IMean Std. Deriation 
Step 1 2 I 27 57 5 27 9 75 8 3 0 16 5 2 I 7 7 13 12 0 7 0 28 0 2 12.56 18.00684314 
Step2 I 0 0 I 27 0 I 8 2 4 8 0 17 0 I 14 2 6 0 4 4 21 0 0 0 4.84 7.192662928 
Step3 0 0 6 0 I 2 113 1 7 4 2 1 I 0 0 20 4 3 0 3 5 14 1 0 10 7.92 21.97256471 
Step4 3 5 27 37 4 27 26 9 8 4 3 12 12 12 4 7 25 29 9 13 8 61 6 29 21 16.04 13.57491805 
Step5 2 3 7 0 5 119 0 4 1 7 3 0 1 0 2 2 9 0 3 7 I 4 2 2 3 748 22.89649755 
Step6 I 3 3 4 6 6 2 6 4 0 12 3 12 2 I 4 2 0 2 I 4 4 2 I 3 3.52 3.008255308 
Step 7 I I 7 I I 8 I 2 I I 94 3 6 0 I 0 5 0 0 3 I 2 56 I I 7.88 20.62099901 
Steps 4 2 I 3 6 6 11 9 2 4 0 4 4 2 34 2 3 I 2 4 2 4 0 9 3 .88 6 .. 525 64323 
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Steps with longer processing time certainly need attention however, processes with 
higher standard deviation may also warrant attention since the larger variation in processing 
times may be result of an unstable process. From the graph above and the data collected, steps1, 
2, 3, 5, 7 and 8 have longer processing times. Thus, we need to focus on these steps. 
 
Transfer Applications: 
The following steps are involved in the processing of transfer applications. 
Step 1: Application received – Transcripts received 
Step 2: Transcripts received – Application complete 
Step 3: Application complete – Evaluation done 
Step 4: Evaluation done – Admission granted 
Step 5: Admission granted – Admission letter printed 
 
 Bringing together these steps and the relevant data for interpretation in Microsoft excel 






































1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 Mean Std. Deriation 
Step 1 29 II 1 4 9 5 36 36 35 83 1 45 8 83 27 15 1 16 17 8 24 54 2 j I 2214 21229774 
Step2 5 70 18 4 39 II 4 3 3 3 14 5 5 1 1 4 3 3 92 6 2 10 0 5 9 12.8 21.76786623 
Step3 11 5 0 21 0 2 9 4 4 19 12 12 16 66 0 14 19 5 10 0 7 21 34 6 11 1232 13.64615697 
Step4 0 1 1 0 2 3 0 1 0 30 14 0 0 0 1 0 0 7 II 9 7 1 8 14 0 4.4 6.899275324 
Step5 7 8 0 3 11 9 2 17 3 1 2 8 9 0 9 2 0 3 2 11 3 14 2 6 3 5.4 4.5607017 
From the above graph, looking at the mean and standard deviation, we need to focus on 




Step 1: Application received – Transcripts received 
Step 2: Transcripts received – Recommendations received 
Step 3: Recommendations received – Application complete 
Step 4: Application complete – Evaluation done 
Step 5: Evaluation done – Admission granted 
Step 6: Admission granted – Admission letter printed 
 











Step 1 Step 2 Step 3 Step 4 Step 5 Step 6





































Figure 6: Graphical Representation of Mean and Standard Deviation for Freshman 
Applications 
 
 For the freshman applications, steps 1, 2, 3 and 4 have the largest mean and standard 
deviation and are the main reasons for delay in the freshman applications.  
 
Office Layout: 
 The office layout for all the three categories (second degree, transfer, freshman 




1 2- 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 Mean Std, De1iation 
Stepl 3 9 14 4 2 9 64 88 2 8 1 16 2 j 0 3 22 23 22 21 6 33 21 4 2 15.36 20.21460858 
Step2 0 0 0 5 5 I 0 0 3 0 0 0 4 39 3 0 7 0 I I 0 0 0 0 0 2.76 7.659138333 
Step3 6 10 34 2 2 I 4 7 72 29 12 6 3 I 5 II 10 0 12 4 35 4 2 7 3 1128 15.63206% 
Step4 0 2 4 0 0 0 2 9 34 0 0 2 3 2 I 55 3 8 8 2 1 14 I 30 I 7.28 12.99082753 
Step5 0 0 0 0 0 0 0 I 2 I 0 I I 0 0 9 0 0 0 0 0 0 0 0 0 0.6 1.788854382 
Step6 3 2 4 1 2 I 8 I I I 3 I 7 I 3 8 4 0 0 2 2 0 1 I 3 2.4 2.244994432 




























Figure 7: Office Layout for Freshman/Transfer Applications Before 
 
Figure 7 shows the room layout for freshman/transfer applications. The applications are 
initially loaded into the computer by the coordinators, and then the applications are transferred to 
another station for completion check. At step 3, the transfer evaluators make the decision for 
admission. The front desk prepares the Admission letters. These letters are placed in the folders 
for future reference and a copy of this letter is mailed to the student. 
 
A similar procedure is followed for the second-degree applications. The only difference 
is that these are sent to the respective departments to make decision on admission. Below is the 
room layout for second-degree application process. 
 
 
IV. Analyze Phase 
 
 At this stage of Six Sigma implementation, we have narrowed our focus on a distinct 
group of processes that may be responsible for delays. During the analyze phase, we try to 
identify the reasons for delay in these processes. Fish Bone Diagram also known as Cause and 





















































Figure 8: Office Layout for Second Degree Applications Before  
 
Cause and Effect Diagram / Fish Bone Diagram 
 The cause and effect diagram is used to explore all the potential or real causes (or inputs) 
that result in a single effect (or output) 
7
. Causes are arranged to their level of importance or 
detail, resulting in a depiction of relationships and hierarchy of events. Thus helps in the search 
for root causes, identify areas where there may be problems, and compare the relative importance 
of different causes 
8
. The cause and effect diagram is also known as fish bone diagram because it 
was drawn to resemble the skeleton of a fish, with the main causal categories drawn as ‘bones’ 
attached to the spine of the fish. The fishbone diagram is also helpful in displaying the many 




 After performing the analysis using fishbone diagram and looking at the above mentioned 
causes for the delay in the admissions process we came up with the following recommendations. 
 
‚ Triage process 11 –The staff should be aware of notifying the appropriate parties when a 
situation arises, making sure the situation is handled properly, fixed and documented for 
future purposes.  
‚ Communication –The students should be sent reminders periodically every week 
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‚ Improvement/ Implementation/ Accountability – Staff should take accountability for 
any delays in processing, communication, etc and work on improving the process. 






















Figure 9: Fishbone Analysis of the Project 
  
 
‚ Feedback systems to quality auditing – Conduct a survey on student satisfaction in the 
application processing, then based on the numbers come up with plans to sustain or 
improve. This shall fill up the gap between the staff and the students, thus proves to be an 
effective tool. 
‚ Need for improved flow sheet format – Come up with a template for the process so that 
everyone is on board with the process and make changes/updates regularly based on 
demands. By doing so everyone would be aware of the happenings within the process, no 
one remains in the dark. Also staff members tries to keep their work updated and up to 
the mark. 
‚ One-on-one meetings – This is a meeting of the staff members with their immediate 
supervisors. In this meeting the supervisor and the staff member shares their opinion on 
each others work and clarifies their expectations from each other. This not only helps to 
solve their problems and concentrate on work but also helps to build healthy relationship 
and hence a healthy atmosphere to work. 
‚ Peak period – During peak times i.e., when the volume of the number of applications 
coming in increases, then instead of overloading the staff it would be good to bring 
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‚ File management guidelines – Make the work load visual. Place in and out boxes (red 
and green) on each work station. When a file moves from one station to another, the file 
is placed in the red box.  
‚ Out cards –The staff members should check the number of applications coming in and 
going out of the office. Take immediate or timely action on the file which has been out of 
office longer than a specified time. 
‚ Workspace redesigned – Space coordinated according to the work processes. Better 
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 Six-Sigma methodology has been applied to the admissions process at a higher education 
institution. The methodology offers a detailed step by step implementation process for improving 
a process. Data collected on processing times were used to identify key steps resulting in delay. 
During the analysis phase, key reasons behind the delay were identified.  The recommendation 
made as a result of this study can lead to the following benefits:  
 
‚ Increased satisfaction with inquiries and applicants. 
‚ Increased enrollment yield of students that apply. 
‚ Improved perception, integrity, and accountability of office. 
‚ Simpler and better defined process for university employees and students. 
‚ More student-friendly customer service. 
‚ Improved employee satisfaction resulting in fewer turnovers. 
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